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tela tod uorr^i»vfe 

on the surtDC* d the vVal proi««ve coaL -nib lack °^ *P='=;'^'>' . ^bUss »BB"Ht anotHar. here* 

« hallino HIV replication althe rwwse tranwrplase ^a*;^'!^,^^',,.^,^ ,hc tugar moiety m the nudeoelde. 
ew?-.hla^l~ (BCH-1B9), which com^ns »n '^^to^O^tu DMA --.-ide the hOB T-4 lynphocyre 

iB7,x««iM HHii-HlV dnjfl because ^^'^^.'^^^^^^^^ » AZT 1r^^ AZTtriphc-pmtB 

^ conpetBB with nst™! the prevl<«i6 nudeoelcle and »,e second ^ 
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" HsoassiBtatima™"' , ^. .,.„h*™o...Bc«•1M"«■i"« 
„ oxy^--ihia-tu)deoticie analog, ana rep „, ™niio™rie.iliy-«nriched «iihB 4' 
position b; SBiBcinfl »>" **T""T1^,_, iijch thai KiBSubBlltuenl at Vie ^ pDs>t active rrydtdyiBd lactone 
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th«obi«ctaflh«;.r,»™nuon«tom~ ^^^^^^^ ^ 



O^N 



odhetormJa: 



' °"" . ■ .prw 189 BDOonJWigB the P-esenl invention; 

BCH-189.sa«,mpo«ndoim«foimJa: 
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MM- 



oseleclive toshton. TT.e («aitt.no OP««»y BnantiomBricalbr-errWTad BCH-1 B9 Of BOH-1 BS analogs. 

S^'^ta-^ntially .1.. P"^<^<^ " S™"'^Z^.vrm,^. c, .n alky! g^^ thai poss«.»8 «ub«tarrt-ly th. 



ino Ihe tormula; 



R3 

is a 7<xjp hearing trto lofiTUila: 



p 



v^^,in a.K,l t«8« •;^%™L'^;,^^slltvted ph«^y. wre,«ln trw phenyl b«»^ or«, V/o. Of more 
phonyl.lo*e»-BlkD*y.e.B. ""f ^.'^S ^^alM halo e.g.. ch«oroand brorrio.sultolo, suBonyto«y.cart>«y1. 
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_^ to«ef alKW e s-. me<ha^ and elhoxy, to-er-altanoyioxy, e g- ac«»y. 



X 



R3 



„ m na^ 2. 3. »«1 -» »«i ^*^!^"7'?Bl?^S^rttx, with allyl -loohol L A NaH oil suspension g. eo*. 1 10 mmol) 
figure Z sho*s 1h« synthesis 0I BCH-ies starltig «^ tHF (300 mfl. TTie suspenaon vws 

^ JLhol THF iwta. (IQO nrJ X E) and Ihe '«j»^.=°^^*!7f^^„,, rtrralto 30 minutes al O-C. 

t-Bo«yl^iph*^ily< chtorib, (25.6 s^^racted with dielhyf ett^ (200 ml x 2). Tr» conv 

bin«l —0 1°;!;^ ^tS'^ ^-"ti- ('« NMR: 7.70-7.35 (10H. m, 

^Mp. The :ril.lon"™cocl«l.o room iempe«t«««ndw^«dw^^^ ^,00m. xZ). 

CH,0);3.SS(1H.d. 1>U:1.02(9H s.t-BuM ,nfSOQ 13 42 mmo^ was dissolved in tDlu»ne (ISO ml) 

^ S« sdufc-n -« cooled ^-^'^^^^^^ ^ne tf* comp«etlon ot tne BddHtai, Ihe mixture «-B etrred 
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vlgoroueJy tor 1 hour at rcxjm lefnperalure. The mbrture was lUlered concentrated anrt *,= ., ^ ^ 

anomers. ('H NMR of ttie maior isomar: /.70.7.35 (lOH m BwLic-^ le^H ^ » \ 1 * 
..20-3.60 (2H. m. <=^0): a27 tlH, da, 1 J=4.- ,rS-,^:4T^'^7^H ? ln\'^^:*.'t.^t' ^'l^' V^^^ 
i 1.D5(8H.s.t-Bo):'HNMR0lth.mi^«^:7.7U-7.35(10H m a^a^t4fl 6 sf/ hV^^ 

" WBS dirredfcr 10 m,nut« and ,oltw« added SnCU sot^ion (aeo -rT^f y s^;c^ ; c^c77,^ 

•rt room temperrtira /Vlclbon.1 cytotiie 12 (0.10 c 0 39 rr^)tna sr,a^"^^^3'- ° dropw,sc 
n»nn^, rn.. later, ATN. ccn*^ ^ Let on inl ^^^^1°^^^^^!'^:^ * 
trrt.«»d «th 1rie.hyl.rrin. (2 ml) «rxJ ,db,>««i to flash C*„cmatooaip^ I^"^ 

« He) J.7.5 Hz: 7 65-7^ (10H. m. aromaScH): 721 Jl 7.1-1 (2H t^raTNH^U ^^l^"^'' ^ 

(1H. I. H,J:3.74 (2H. m. - CHjO): 3.-« (1 H.5d. IhJ) J=5,6 Ind 11 S Hz' 3 09 (IH dci^H f^i^^' I^" "^^^ = 

- (1« «. H^: S SI I1H. 4 KJ J.7.S H,; as, nH 1 HjJ Vl . C^bl SYfi; ^ 

<Hg:»..,,H. «. ,H.,, J*.^ „.;'3.,, „K it .H.J J-S^^j S " "° I"* • 

jil. 0.43 mnwl) *nt Udod drop-ie. « o^ ««) ihe mirtL,r» w« *.m>«« to I "nhydrKle [72 
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retryslallliBd Irom elhanol/CHCla/WoianEE mixture to atlorcl 82 mg cl pure cofnpound (89%,). ('h NMH: (In d^-DMSOJ: 
7 70(1H s, Hg): 7.4S and 7.10 (2H. broad, NHj); 6 19(1H.I. H, J J-6-S Hi: 5.31 (1H. I. OH): 5.16 (1H. t, IH4J J-5.4 
Hz; 3.72 (2H. m. ZHs.) 3 36 (1H, ed. 1 H,.) J=6.5 «nd ^A.0 He: 3.0S (1H. dd. IHj.) J=B.5ar»d 14.0 Hi; 1 .85 raH. s. CHj)) 
Sllytetti«r Ifi (0.70 g, 1.46 mmoO was diEEOVeOIr THF(50 ml), and an rvBluNF st)lirtim(3 ml. 1.0 M soluBon In 

i THF, £ nwnol) was K)ded, dropwlee. al room lompcralure. The itiMurc vrat ctlrred tor 1 hoir ana concerrtrated ur>der 
vacajim. THe reridue was taKen W) wtth ethanol/WeUiylamlne (2 mVl ml), and subjedBd loTlash chromatoyaphy to 
aHofd a wNl8 aoid £1 (0.33 g, 1.35 tnmol, 92%.). (^H NMR: (in tfi-AjxtonB): 8.98 (IH, broad. NH): 7.78 (1H. d, Hg) 
J-1 2 Hi- 625 (1H 1 K4.) J=5.7 Hz; 6.24 (1H. t, HiJ J-4.2 Hz; 4,39 (IH. t. OH) J,5.7 Hz; 3.85 (1H, dd. 2H4.) J=4.Z 
KTri 5 7 Hi- 3 *1 (IH, dd. iHeJ J.S.7 and 12.0 Hz;3.19 (IH. tkJ, iHj.) J=S.4»nd 12.0Hz; 1.80 pK «, CHJ) 

TO Fig.4liustr«lesthesy»nhesisofenaritiomefically-enricnedBCH-18Sanditsa 148 
mnvi) was diisoJvftS in CHjClz (400 ml), and ozcanized ai -IPC. Upon completton of ozordysls. dmettwl sulfide (20 
mt, Z70 mmol. 1 «)) was added ai -78°C and *>e mixture was vuamwd to room tempemture and sSrrod ovaml^ The 
stiuiion was watfred Wih »<«•' (10O mi » 2), dried over MpSOt f JlBrec), concwurated. and distilled under vacuum (7t>- 
eo-C 81 0 M).6 mm Kg) to On* « cdortess Squid 22(17.0 0- 131 rnmdi. 68%). f H NMR: 3.5S (1H. a. H-CO):4.06 (21 1. 

» s -CHgO): 2.42 t. CHjCO) J-7i Hi: 1.71 (2H. sear. -CHj); 0,97 (3H. t, CH3) J.7.2 Hi) (in (neat): 2880. 2960. 
2900, 17SQ, 1740, 1460, 1420, 1S90. 1230. 1190, 1110, 10S0, 1020. 990. 880. 800. 760) 

ButyryloxyocolBldeliydii 22 (1&0 0. 115 mmol) was dissolved in iDlijonB (200 ntH) and mixad w»i ihloolycotic acid 
(8 0 irt. 1 15 rrmJ). The sdijUon <wu radunBd tar 5 hourawhna the rwulling watw was remiwad T«iin ■ Oean-SlarK V%3. 
-nia Boluuan w» cooled lo roomienperature arM was tranBferrod to a 500 ml separaiory tunn«l. Tha BOluCon was Then 

w wBs>i«) »ntti salurated NaHCXJi edulion. Theee aqueous waEMng i«wo extracted wflh cfiatnyl athw (200 ml x 2) to 
recuperate any cnide procija Iromihe aqueous layer. The «iher extracte wore added lo the toluerw layer and the result- 

irM rrirture was wB8f>ed with walor (100 ml » 2), tt led over MsSO* fJiered. concBnlrslod. and distllad under vacuum 
(70-80-C ai 0.5^■^.6 mm Ho) c pve a culortem oT 21 (19 g, 93 mnnol, 81%). NMR: 5.B5 (1 H, dd, Hs) J=5.0 and 1 .4 
Hz 4 35 (IH dd -CH2O) J=3i and 12.2 Hz; 4.Z9 (IH, dd, ^HjO) J=5.7 and 1Z.ZH2; 3.72 (1H. d. -CHjS) J=16.2 Hi: 
X 3 64 ("1 H d -CH^; 2.34 (2H. t -CHjCO) J-7.E Hz; 1 .66 (2K sex. ■ CHj): 0.95 (3H. t CHa) Hz) (IR (neal): 2980. 
2960, 2900, 1780. 1740. 1460. 1410, 1390. 13S0. 1300. 1290, 126C, 1220, 1170, 1110. 1080. 1070. 1000. MO. 910. 
830. B20. 800, 7S0). 

Pig liv.r asturaaa solufion (90 iiJ)wss added to a hoffar solution (pH 7. iDO ml) at room temperature, and Ihe mix- 
tura atirrnd vig ofoualy for 5 minulB*. The butyrate 2* P .8 g. 1 3.7 mmol) v»ss added, all at once, to the esteraaatufler 
X stiutlcn and the mixture was BHrrod vigorousiy st room lomporalure tor 2 hours. The reaction ntxt^^ was poured Into 
a separaiory tunnel. The reaaion llasK was washeo wilh ether (10 ml) and ttie wastilnj was combined wWi the reacCon 
mbrtire In the lunnal The comtHned mixture was extracted wtth heiones three Bmes (100 ml x 3). The 1hree hexane 
extracts ware coiriined and dried ow MgS04, f itlBrad , and concenlraled la give the optically acSve butyrale 24 (1 -1 2 
n 5 48 nxnol. 40%). Enantiomeric owoes wee determined t>y an NMR ocperiment ueiPB a TrieJ3-tiepta}lLX>ropropyl- 
as n^rQxyme»iyieno)K-fr)-camphorato] europium (ill) derivative as a chemical ehl« roaBont: Ihie [aocedure Bhowed 
apptox'inaiely 40% enrichment tor one enanSomef. The rernaining aqueous layer from the reaction was swbjeeted to a 
eo«itir«uo<Jt fixlrcction with CH^C^ tor 20 tMuft The ofganic layftr wae rerrxivod trom Bie extraclion appai^atuc, dried 
over MgSO^. lilered. and eoncentraiad to give an oil (1.24 g), which was shown by ^WR analysis 10 consist ot predom- 
inately the 2-hyorcwym<rtli»t-5-oxo-1,3-oiathiolane S *'* srnall amounls ol butync acid and the butyrata 24. 
« The lactone 25 (0.85 g. 4.16 mmol) wac ditsolved in toluene (30 rri). and Ihs solutioo cooled to -78*C Dibal-H SOlU- 
ton (S ml.l .0 M in hexanee. S irmol) was added dropwise. wtiile the inside lemporaiure was kept below -7CrC Ihioush- 
out the addiion. After ihe oddilioo was corrpleted, Iha mbtturc was siiited tor 0.5 houre al -78^. Acallc BrUwdride (5 
ml. S3 iT»Tttl) WBS aldod and Ihe miitura, with continuous rtrrtng, was avowed to rone* room tamperalLva ovarnighL 
VMer (5 mO was added to the raaciion mixiure and Ihe rasuUam mixture was stirred lor 1 hour. MoSO^ (40 g) -was then 
4S added and mo mixturB wae cflrrBd vigorously ftx 1 hour al room tenperature. T>ie mbdura was lllB»ed, ooncerrtralBd. 
ana »* residue flash •Jvomalog'aphed with 20% EtOAc m hexanes to give a cdorlcsc liquid 2fi (0.41 g, 1.86 mmol, 
45%) wtilch was a mbdure of anomers al the C-4 posMon. 

The 2-A(»««yTnmhyl-6-»cotQxy-1,3-axaihiolano 26 <0.«0 a 1 82 mmoQ was rtssolvBO in 1 ,2-dichlaroeihanB (40 
mO, arxl to it t^u atyletad cynjoino 32 (0.70 g. 2.74 mmol) waa added, all al onco. ai room temperatura The mixture 
to was atirred for 1 0 mirxjtea. and to it a ErCl< Edution (3.0 ml. 1 .0 hfl solulion in CHjOi, 3.0 mmol) was added, dropwise. 
al room lenperaliie. Additional SrC\^ solullon (1.0 ml) was added aflef 1 hour. The reaction wa* toUowed by TLC. 
Upon con^jleHoi of the coopUng Ihe solution was concentrated, the residue was triturated «vllh triethylamlne (2 mO and 
subjected to llash chromatography (fVsl with neat ElOAc then 20% elhanol in ElOAc) to givo a tan solid 22 (0.42 g. 1 -66 
mmol. 86%) f*! I NMR: 7.73 [1 H, d, Hj) J-7,5 Hz; e.33 (1K t. H*,) J=4,0 Hi; 5.60 (1 H. d. H,) J=7.5 Hz; 4.52 (IH. dd, 
ss IHj.) J=5.7 and 1Z3 Hz; 4.37 (IH, dd. IH5,) J=3 3a™J 12-3 Hi; a54 (1H. dd. Hj,) J=5.4 and 12.0 Hr. 3,10 (IH. dd. 
IHjiiZ.II (3H, s,CH3)) 

The 5'-/VceUte of BCH-ies 22 (1*0 mfl- 0-62 mmol) was dissolved In anhydrous methanol (10 ml), and to It was 
added tcxium meihoxide (110 mg, 2.0 nvnoO in one portion. The mixture was sllrred al room laniperalure unlil the 
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»^w>«J« cont^ete The hyd-olysJ* took *oul 1 hour, and Ihe reaction was followed by TT-C Upon wmpletioo. 
tyOrdytk ^ the residue -^wen up «:vh eiranol (2 ml). The elhanci s^lolion «as GubjecJed id 

Sl^e^iS^J^MR spe^r^ Cer^d to lha. C. airther^.C BCH.189. H- 
Claiina 

1 . A melJxxJ ol pef«rir,g a nudeasde compocitor. compriing p,«)or"r,8rrtly the ^neomer of *e r,udeoeic1e P'.S- 
diaeoxy-3'-'M^Vimldlre having the tor mula: 



N" 



wherein R ie seladed from #18 gioop corttisSng of hydrogen, alkyl. .flyl. and acyl; und 



^"^2!l^ieiro 1h« slec cH oxiplinB « 1.3-offllhiolane ol the structure: 



B-O 



mula: 



luhMoin R' IG an acvl oroiD and R Is an onygen-proloalng ^143, 1. . w 

1^* f^l^ bese in presence ct BnCU. wheroir, n,B slytered pyrlmri,n« ba«! ha, ihe tor- 



N 

20-^ N' 



wherein X Is setected trorr, the eroup consisting ot tri-alkyt sJlyloxy and tri-alky) sllylannlno| 

!^«^r Y U sefectS from the group cor«telin9 d hydroflen, methyl. cJHuro. fliK»o, todo, bforna aKyt, bIHb 
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"""^Iha-*!! Z it a iri-sifcsdtrtecl eiiyt croup havino me tonnuia: 

vwtieran R,. Rc. and R, are ind»p»nd8ntly selected from alkyl pc«p«ino = ca*on atoms w less and pHa- 

nyl. 

T>„ mo*<xJ at ctatn 1. wh»^n (R). th. oxyaeni>rolectirD flroup. « selected Iron, t^. ;,oiv oon^rtno of alKyl. 
sityl.andacyi. 

The TTWthod of Cleim 1. -herein the nucieosid. has t^e lormula: 



bowaH<yl. IhtoaKyf. P^e^y'. cycloalk>^. cydoai^yl. «hloary. and selenoatyl. 

T^e mettwd of Claim 1 . **«reln Ihe nucieosid* hu the lormula; 

o 



«t,e,«n Y * selects) Iron, .he group conasiinfl ol h^rogen, halo, elM. •l'«>'Vl. ""'l^. ^^ro.y>\W,\. Cb,- 



6. TTie method c( Oaim 1 , whefein *e nucleoside has the formula: 
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Jhe mcl^Md ot Claim 1 . wherein Ihe rudeoslcle has the lormula: 




7 T^. rroihod ol Claim 1 . lurther comprieino the «i»P ot roartno a oiycoaldehydB ^Bv,nB l"'™'" OHCCHjO R. 
whVrn R is .n pnn.ctng group with IhioBiycCic ecWto produc. . 

8. Themslhodof ClaimeiurOierecmprttinB: 

(i) rodudno the cartDonyt cro* in 5-oxo-1 .a^lhiolan. 16 an alcohol: and 
(S) ocylatng the alcctwi. 

9 The method of Claim B, «t>ere« the redudno a^ent io sdeceri from ihe sroup consisting ot diitobUylalumini^i 
hy*lde. eodium biB(Z-memQ)fyethtwy)aluminum hydride, and NaBK». 

ia ThB m^httl of Claim 1. funher tjomprisno replaono R wiih hydrogen. 

11. TTie meltwd of Oaim 10. *hereh R Is an acyi and wherein the scyt gr^w te remcved <^th sodium methwide. 

12. En»^tkx™rt«^ly-»n^lched^^Tydrwymelhyl-*K»o^1,^^Blhiolane 

13. En»nSon«r-«Jl>-W.riChed^^cytaxym«»yl-S-«cyk«y-1.3<J«Wo^^ 

14. EnonSomericsUly-enrlched 2-acetc»yrtiethyl-5-ae«oxy-1.3-taathtolane. 

1 5. A nucl«ockte having Bi" kintiula: 

NH2 



wherein R ia »elecl8d Ifom Vyegnav condsling of hydrcgen, alkyl. ailyl. and acyl; and 
Wherein Y is Eclected tiom Ihe group consisting ot chloro. tromc. f kJOW, and lodo. 

IB. An wwHiomefiiaiy-ennchKl nucl«osido having the fcrmJa: 
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Yvhw^n R is Miectad Inxn tfie group oonsielno of hydrogen, alkyl. silyli arid acyl; and 
whw»n y is salaclBd fmn Ihe groiip conEisling of hydrogen and fluorina. 

17. An anajitcxnerieaiy-eflriehBeJ rucieo6<de havino Ihe forimia: 

NH, 

O^N 



mha-Min R is sslBctBcl Irom the group oonsieling of alkyl , silyl. and ecyl ; ard 
wtwrein Y is selecJod fiom the group conSstirtg of chioro, bromo, lluoro. and iodo. 

ia A riiefhodol preparing • I.S-OJWtHolane having the kXTnuta: 

R-O-i 



wtiarain R it ac eatyoan fxweclitxi group; and 
wtior«in FT is on acyl group, comprising Ihe claps of 

(a) (umong CH-^CHCHjOR lo Jonii a jlycoaldahyds ha.ing »he formula OHCCI^OR. whwain R it a prolacl- 
mg group; 

(b) addlr»o ihlogNoollc acid lo the glycoaldehyde to torirt a lactone ha>i\no Ihe termub: and 

BO- 



(c) raduono lha lactona lolormWiB 13-oaLIHiolene 
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1 9. The melhod of Clakn 18. wherein Ihe reduction ol ttie lactone Is accomplished by an addition ot reducing agent kM- 
kwad by odcJIioo of a carborylic anhydride. 

20. The melliod of Claim 18. wtwreln said reduclt>g agent le selected from tfie O'oup consisting ol dllsobulytalurnlnum 
; hydride, sodium b<s(2-metha)(y8thoxy)aluinlnLrr hytirlae, and NaBH*. 

71. 7^• mottiod vl Oaan 1 8. vuheren askj protecting group is selected Irurr) the group corwitling ot alkyl, sSyl. end acyl. 

az. A meJnoa <* pi^partng enanBomertcaHy-enrlchcO 2.acyta«ymetti>1-G-acyioxy-i ,3-oicalhtotane cornjrWng ttie steps 
JO o(; 

(a) rtij'ng a sl«r»oseleclivB arwyme with a lactone ot the lormulB 



IS 




20 wherein R it an oxygen prolectinB group to form enantiomatically-enriched 2-hydiQxymelhyl-5-oxo-1 .3- 

oisthiolarw; nnd 

(b) reducing bbicI erutnttomerteallyenrichad 2-hydroxyiTieif^5-oxo-1.3.oxBthialane 10 farm ensitiomerically- 
enriched Z.«i.7iaxymBttvl-5-acyloocy1 .3-oxathiolane. 

2S 23. The method ol Qalm 22. Yvtwrein the reduction of the enantixnerically-enrlched 2-hyOroxymelhyl-B<MD-1 ,3-osathi- 
olane a accomplished by an addition of a reducinc agent tollowed by addition of a carbcmytic anhydride. 

i4. The method of Oaim 22 . wfioroin «id reducing agent Is BOloctod from the group consisting of dTisobuly lakiminum 
hytfride, sodium biE<2-m<lhOJty»1hory)alumknun hydride, and NaBH*. 

ys 

25. The n w tliod of Cat-n 22, vtiherain said stereoselective enzyme Is selected from ihe group oomlstlng c^ pig Itver 
esterase, porcirte panoeatic lipase, and autsilisin. 

Z8, Tna method ol Claim zz. vwtieren said protoding grDi^qp is selected from the group consisting of alkyl, eHyi . and acyl. 

3B 

37. A msihod for rsEClvine Iho onantionMrG of a nucleosida of lha ctrudure: 



4S 




wtiarein Y in hydrogen orfluorlne and R is an acyl group, corrprising Treatino the nudaosids with an enzyme 
selected fmn Ifie group conslsllng of pig Hver esterasa. poia'ne pancreatic lipase, arxj Eubtilisin. 

to 

28. The method of aaJm 27, wtwreli Y Is hydrogen. 
2B. Tha method of Oaim 27, wherein Y is fluorine. 
SB 30. T^e method of Cisim SB or SB, wherein Hie enzyme Is pic Iver «sl«raEe. 

31. TVw melhaJ of Claim SB or 29, wherein the enzyme Is porcine pameaHc fipase. 
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Sa. Enarniomeilcally enriched p-BCH-189. 
31. A corrpoond obteinaWe by IhB mdhod of Cteim 28. 
s S*. A coTTDouTd obtainable by frie melliod of Claim 29. 
as. The cooipounci of CJaim 33 i»lilc*i K »ib (.)enBnmomer. 

36, "nie conrjioond of ClaTm 39 which k Ihe (+)-eranl)onier 

37, p-BCH-1 SS Eii^ctamiany 'm the form of a single opiical ieomar. 

38, p-BCH-189 ss in Claim 37 wherein the isomer is Ihe {+)-onanliomer 
IS 39. p-BCH-189 as in Claim 37 Nk*»rein*« isomer is Ihe (-)-«riartiomer. 

40. A cornpowid of Ihe formula: 



wherein Y Is lluoro. 
4\. The eianUoineflcalV enrlehod 5-F-cyloslne arHlogue of BCH-1 8S. 
Mtsntanapruche 

« 1, Vetlalveriiiif HersiellungeinBrhUjcleosidrTiasse.vvctehBwriehirtichdasp-lsorrmrd^ 
S'-tilapyrVnidin Oat Fortntf: 




NHz 




Oder 



O 



so 
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worln bedeuten: 

R Wasoonrtcpfl. Alkyt. Sllyl Oder Acyl, und 

Y WaMorator, Melhyt. OJor. Fluor, lod, Brom. Alkyl. AJkenyl. AlWnyl, HytirtnyalkyJ, Carboxyalkyl, Thioalkyi, 
gBtenoB]k/(, Phenyl. CydoakyI, CyctoaJtonyl, Thioaryl odef Selenooryl 

Kuppdn (*ic« l.S-OMjthlotens def St>U<tur: 



R-O 



TOin R- 1* • i» Acylgrvjpp* «ehl una H wrw SRuersiottschuuspuppe OBrslellU mit einer silyliBrtan Pyrimidin- 
bac« aarPornel: 



X 



wcrin bedeuten; 

X THakytsnyloKy oder THalkylsllylaitilrK); 

Y WBBSMstolf, Methyl. CHor. FIuct, tod. Brom. Alkyl, Wkanyl, AlWnyl, HydroxyBlkyl. OarboxyBlkyt, Thioalkyl. 
StttonoaJkyl, Phenyl, Cydoakyl. Cycloakanyl. TTiioaryl odw Selenoaryl, und 

2 ein« dfc»taeh6Ub6«tuicrte SiMon*>pe dor Formel: 

win R,. Hj und Rj unabnangig voneinandw l» Alkyl mH 5 KnhlenslonalomBn odor wenrgar odw Ptinnyl slo- 
hoiV 

In Oegcnwan 'Jon SnO* 

2. Vertahren rach Arspru* 1 . wobai dig Sauo(«o(lEChutioruppB [R) ««> Altqrl. Bilyl und Acyl Bi»QOwahk ist. 
S. Veilahrefl nacn Anspruch 1 , wcbel dem NucleosJd die Formel-. 
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worri Y auc V^asserslofl. Halogfta Alkyl. AIKenyl. AMrtyl. Hjtlracyalkyl. CarboxyalKyl. Thioalkyl. SelerKalM. Phe- 
nyl, CyctoaiKyi. Cydoalkenyl, Thioaiyl und Selenoaryl eusgewshii ist, zutonvnl. 

Vertahren r»cn Ajispruch 1. idoa dem ^ucteosld die FormeJ: 




wof'nY euE WasscrEion, Halogen, Alkyl. Alkenyl,AIWnyl. Hydfcetyalkyl. Carbcwyalkyl. Thioalkyt, SclcnoaM. Phe- 
nyl, CydoalWyl Cydoslkenyl. Thioaryl Selenoaryl BU»gcw«hll isl zutonrrt. 

VertalTWi racn /urepf uch 1 , iwotwi dem NucleosW die Fonmei: 




lukstnmL 

VeitBtven n»ch **ispruch 1. wcbei Hem NucleoKid die Fbimel: 
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«. Vtertahren nach Anspruch B, bel wafchem )ern«r 
(5) der Alte^wl acyfiert wenben. 

terntwrd. 

12. Eratibon^f an5e^«cherte»^-Hydrw^w^^y^5<xo-^,^s3^ 

1i. EnanSomor ano««=h8rt«2-Acytoocrfle*yl-5-8Cyl<»r1.3->«''i"'°^^ 

15. NucleosiddwFormcl: 



worci badoutan: 

R w«K«ta«. AIVt4. Silyl odw Acyl. ond 
Y Wtor, BrtiiTi, Fluor Oder led. 
t. Eni.n6on»r«,9<«irh«t««Nvjd«Midd«rFo,™l: 

NH, 
N' 



worki bebeulen: 

n Vtoss-staft, AIM, SIM odw Acyl. und 
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V VtesMrstofl Oder Fluor. 

worn bfidaLrtaii: 

n«*<yl. SiiyloaerAcyl. una 
Y CMor, Bnom, Ruq, oaer led. 



whbadautoh: 

n Bino S«u*rBto««chufaBr»ppe. u„d 

H- «ina AcHsa«>e. in Wfl««ien Siufan: 

»-«..»„™„„,„,^^„^,^ — ^^^^^ 

und 
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[«) VBrmrecImn einas flerecseiekb'ven Enzyms mil Binotn Lsctoo der Formel; 



BO' 




worin R for Bine SmjorstoflschutEoruppe ttflhi zur BikJunfl von enantiomer anoerelctierlem 2-Hydroxymethyl- 
S-CKO-LS-oxfihiolGn. und 

(b) ReduBWWi dac «n8n«onMr anoarMetiencn 2-Hyt)ro»ym«Uiji1-s<i«)-i.3-ox«miouins lur BlldunQ von etiar- 
tomor •ftoe'ewhertom 2-i<VcyS0S<y»»i««*iyl-5-K:ytoxy-l ,3-cxa1hloiBn. 

2S. Vttnarven noch Anspnarfi 22, wob» di« FtodukOon dot onantiomaf angerofcharten 2-HydiorymeltTy1-S-on>-1.a- 
cwattwians ZuMtz «inss ReduWioosmituls und anichlieBendan 2u«aU sinss CartxxisaurBanhydrids 

24. Veitehren no* Antpcueh 22, wob*' das RwkiMionsmftlel au8 Oer &tppe Dri6(*iulylalumWuiT*iy*id. Nalriim- 
bi»{2-fT»lhoxyetho»ir)Bluminiumhydfid und NsaH4 Busoewahh isL 

25. VtertBhren nach Ar«pnicti 22. wicibei dec «lereoB«leMivB Enrym aus dar Gruppe SchweinetebereEteraee, Schwai- 
nepankreaEipase md SiisliiGin auGgew&htt iel. 

26. Vertohren nach Anspr uch 22, wobei die Schutegruope aus AIM. SSyl und Acyl ausgewahit isL 

27. Varfahran zum Aufl6sen der Enan1jom«ran ainaa NuclaoBida dar Siruklur: 



worinbedculen: 

Y Wkco-sIoII odar Ruor md 
R Bins Acylgruppa 

diTch Bohandein des fijOeocWE mit einecn aus der Gruppe S**elncleberc=terase, Scftwck^jankreasllpaBC 
und SuMllGln ausgewahhen Enzym. 

aa Varfatven nach Anapcuch 27. wofaai Y (Or WassareJoW aahl. 

29. Wertahrefi nacrt Arspruch 27. woOe) Y »Dr FlLOf sieW. 

3D. Vartahron nac h Arspruch ZS oder 29. wobei das Enjym aus Schwainslebereslarasa besfelA 
J1. Vertat»en nac h Anspruch 28 odar ZB. wboi das Eniym aus Schmnapankreasfipase besteW. 
32. Enanflomcr anBereictiertes (>-BCH-ie9. 




N'H, 
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SS. Nach dem Vertahren oemaB AnspoK* 28 erhaWiche Verblndunj. 
34. Nach dam Vorfshren cem«B Anspruch ZS wWmiche Varbindung. 
as. VorblndLino mch Anspruc^ S3 In Form des (-)-Enanllomei». 

38. Vartindung nach Anspru* 33 in Form det (■»)^BnticvnarB. 

37. p-BCH-189, kn we« entllehen tn Form einee elralgen opllBchen Isonss (vorllegcnd}. 
33. p-BCH--t88 narh Anspruch 37. laobsi ds* Isomer auB dom W-Eo«n1lom«r b«ti>ht 

39. P-BCH-189 nath Ansprxjch 37. wotjBi OBS Isomer 8us dem (-)-Enan11omof beertehi 

40. Verbirtdung der Form«l 




win Y for HooTBtohL 
41. DBS enanltoflner angerelcherte S-F-Cytoslnanaloge von BCH-ie9. 
RewendicMicMis 

1. Proc«t»* d« pr«para«on d-un« composition ds nucltesidcs comprenanl principalement neorrrtre D *j nudtesid* 
Z'-3'-didetaxy-S'-thiapyrimiaine aya« la leriTUe : 




OU 




dfcw iBivjage R ast choio" pamii la youpe eonslituS da HiydrogAne. dun «lKyia, du silylR « dUr acyla ; m 
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dare laqjelle Y «st cholsl pariri le groijpe oonslluie de lTiydroa*ne. du m«hyle. du cWore. du f luor. at I'lode. 
du bram«. d'ui alkyle. d'un alc«njfte. d'un aJcynyte, d'un hydroxyslkyle. cfun cartooxyaKcyta. d'un Ihioelkyto. d'un 
sAIAnoalkyte, du p*i6ny1a d'un cydoalMe. d cydoalcSnyle, d'un Ihlaaryle et d'un eai6nosry4a. 

eompr»n*r« I'Atape decxuplaBSd'un l.3<w«thiolan« *y«m la nructura : 



R-O 



(Uiw taq iwlls R' est un groi^se ec^la at R act m grocpa prt>(ecteur oa roxygAne. 

avec una bsEe p>rim"diQue sitylAo. en prfeence de SnCU. dans laquelle la base pyrimidique silylee » Is kir- 

mule : 



dane tequelia X «st ctxjiei parmi le gicupe oonelilu* d'un IriafcyWlylaxy el d'un irialKyleilylamlna 
da/K l»gue»l« Y e«t ehoisi parmi le tjroupe conslitu6 de l-hydrootne. du m«hyl«. du cWor^. du lluor, dc I'ioda. 
du broma, d'ln alkyla, d'un a]c«nyle, d'un alcytiyla. d^on hydracyalkyle, d'un carboocyalkylB. d\jn thioalkyla. d'un 
sAlflnoallcyle, ou phCnyle. d'un cydoalhyle. d'un cydoalcftnyia, d'un Ihioary is et tful s*l4noarylft 
dw ItqiMila Z est un grou^a silyla tri-subGlitu6 Byant la 'tornvia : 

Ha 



(kra bquelte R,. Rs •! Ha sonit choiBis indipendarrmert parml un BlKyte possAdant S aiomos da caitona 
ou moirw et le phenyls. 

Proc6d*dB to rw»\ficotiai 1 , dans laquel |R] Is fiioupa pfotoclour d« I'taygina, est choisi parmi le 00x456 cons- 
titu* d'un alkyiB. (fun ailyla el (fun aeyla. 

ProcM6 de l3 revcrvScatton 1 . dans lequet le nuct£osWe a la icrrule : 




dans uquelle Y ect choiei parmi le groupe conslSluft de rhydrogtne, d'un naJooene, d un aHqrlB, d'un alc*- 
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nyle, d-un ateyn/e. rfm hydroryokyle, d'un caibocyalkylc. d ir IhloalMe, d'un selenoalkyle du phenyle dijn 
cycio<«ii<yte.d"Lncycic>o>c«nyle.<runlhi(>aryeei<)'onsfl6ix>arYle. ' ' 

Proe6<»d8lare.witeat)on1.dansloquBlt«nuel6o6Woalatorrtxil»: 
HO— I N 

dians laouefle Y est choisi parmi le groupe eonslluS de ITiydrofi^ne. rfun hatooine, d'un alMe. dXin a)c6- 
ny(«. d'un nicynylo. ffun hydrinyalKjrlB, d'un caTtJo.ya)kyte, dun thioaHqilB. dun sal^noalhyla, Ou ph«nyl» d'un 
c»do«»<yi«td'uncycloa)c*oy)«.<j-unlhioar»<»ettfi»is«*nooryl«. ' 

6. Procea6 ae la rwenoteation i . aant laquel le nuc<6osi0e a la tornvie : 



HO-7 ■ I 



6. Proc«d6 de la rovendlcafion 1 , oans lequei le nucleoside a la tormjie : 




7. PT0C616 oe la rewendKaflon 1 . cocrpcenam en ouire raape conslsiam d iaire rtagb un gUcoaWefiyae ayam la lOr- 
muie OHCCHjOR, dans laaudle R esi un oroupe protectour de avec radde thIoolycoUgue pour prodiJre 
un £-au)-l .S-CKBlhidana 

8. froUM oe la rewxflcatlon 7. oonxxenant en outre : 

0) la r Wuctton du ftvjpt sarbonyte dans le S-oxo-l .a-oxalhlotane en in alcool : et 
(U) I'acylaticn de ralood. 
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9. Proc** de ta revendlcatioo 8, dans lequel fagenl rWuctcor est <*oIeI pami le oroup* conslltu* de llr^dnM. ^ 
dSsfltiutylaliwilnium. de i^hydor* de todiim blt<2-m4mo)ty«iho.y)aluminlum at d« NaBH.. 

1 0. ProcA*6 do la revendcatlon i oomprenani sn outre le remplBcemonl d« R par de lliydrogine. 

la. S-«:yfc)«ym«hy).5-ocyioiTr-1.3.ojr»th«lone »rsnik>m6riqu«men» wirichi. 
14. 2-«;6toym6#iy^«c«a<y-1.3-ai<3lhiolane *nantiofT>*rc|uement ermchi. 
15^ Nucitosida ayaiit lalixmule : 



dam laquells H est choU parmi le groupe consfilu* de rb/drogftno, d'un alkyle. du si'lyla et d un ocyto et 
dane laqueUe Y est choisi parmi le groope oonstju* du chlore. do br»,ie. dufluot et de node. 

1 6. NuclteWe «nfijillomfcrl<»jemert enrlcH ayaitt la tcx mule : 



djir» lequells R «el chcisJ permi le groupe conBlinj* de ITiydroBine. d'un akyl*. du eilyla et d un acyle : et 
d«iElaiio«lleYeBctioisipimnil«Brw«eco«diu«derhrdro9Ao«.tdutluw^ 



e rh)rdro9^a at dutluor. 

1 7. NudAocide 6nanliom*ric»jemenl wioi eyant la fcuwule : 



N 



dMis laquele R est choisi parmi le groupe conslHu* d un alkyle. du sUyle «t d un BCyle • et 
dans laxjueile V est choisi parmi le proupe oonslilu* du cHlore. du hrome, du fluor et de" node. 
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1 a Proc^ de pf ^pBiatior d\jn 1 .S-cxathlolanc ayani la tornxile ; 



done lae»ieae R est un envo« pmtecteur Oe ratline : at 
lions I Attala R' ast un oroupe acyla. comprenam las «ap«s : 

(a) tfoicnirartion de CHjCHCHzOR pour farmer un olucoaJoehy^j e ay»nt l« tormul e OHCCHjOa cans laaue(l« 
n est urt oro%jQe pf^Actour ; 

tb) d-«ldilion d'acida ihiofllyDotiqiie au glLKoald^hyda pour lormar una lactana ayant la iormula : 



25 



(e) Oe roducCon de la lactone pour fomier le i,3-o»tHloiane, 

19. FWd4 d« te ra^rrilcBllon 18. dans lequel le r&tjrtlon do la ladono «1 accomplie pa, ..ne addition d'agant 
rfcUcteurauiviBdaracMfoncrunartiycHdocarboxyli^ua. = aoaiuon o agent 

de di,GOt)utyla)ui™n.um. <)• Thydrure d» sodium bis(2-m6m«y«hc«y)alun<rium et de NaBHt. 
du'tS^ STo'U'^J"""" group. pr«*a.ur e«ct,oi*;p«rmi lagroupa ««6eiL.6dH,n alkyte. 

^'^^j^'"^*^''' '"*-»^"^'^*''*^»=*'"'^1-S-««'hiolana 6nantio,^4nquemam enrich,, cor^varart 
(a) maianga d una aniyma stftreosAleciivs avac una laciona da Iormula ; 

BQ- 



SJ-J^^"^' 2-lT,draon«Sttvl-:«>«xra^htolane trBntlomferlquemarl enrlciil pour lormer I. g-acy- 
lcstyrTi«tyl^BCA»y-1.3-0KathlolaneerBritkwi«riquBmen|enfi^^ = c-oty 

23. Procadd de la re^dcaOon 22. dans leque* ta riducilon dj 2-hvdroxymahy|.S«xD-1.3™iWotena inantiomiri- 
.lu.^ annchi .« acconp.;, par un. addrti^x, dun sgaa r«uc,ur Z^.T. r«lditicn d un a^SX c^y^ 
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que. 

14. ProcM^ dB ta Te<<endicatiDn zz. danc lequel ledit agent reduclGur eel cholsl parml le groupe conEti1ij« Oe rhydrure 
de dllsabutytalumlnlun, de rhydnr e de sodVjm blE(2-iTwlh(»ytthoxy)aluminlum el de NaBH*. 

25. PracM6 d« Is reyendication ZZ, dBTB lequel ladits Brryme 8lar6oa6lBctive est choiaie parmi le ^oupe constilud oe 
l'«t£rafiB da foie de pore, de la lipase pancreatique porcine et de la subliliEine. 

26. ProcM6de la r»>«ndicallon 22. dans lequel ledK groupe prc«ecieur e£l cholEl parml le groif>ecansmi« dtjn aJkyle, 
ie dusilyleetd-unacyle. 

27. PiocM^ de cApars&in das tnantonires d'un nudtoside ayani la stnjclura : 




IS dans laqueUe Y est nwdroo*ne ou le tiuor el R e« un grouoe acyle. romprenaiil le irailement du nudftoside 

avsc uoe enzyme ctiolsie parmi le vaup6 eonsftu^ de Tetl^sede lole de pope, de la lipase pajicr*a«iue porcine 
^ de le eiliiilisina. 

2B. Procedt de la rr^vendicatlon 27, dans lequel Y esi I'nydrogine. 

29. Ptdc^ de la rcrrandeation 27, dans lequel Y est le f iuor. 

SD. ProdM de la rtA^erdcstion 28 ou 2S. dans lequel renzyme est reslerase de loie de pore. 
X 31. Proem de la rweotfcation 28 ou 29. dans lequei renzyme est la lipase pan5r6atiqiio porcine. 

32. ^BCH-ieeAnenComAriquemamttViCh;. 

33. Con%XX* luscoptible d «re otjtenu par le proc*d* de la rwendicalion 28. 

34. ConpoEi susceptible d'&tre obtenu par le procAdi de la ravcndicalion 29. 

35. Conpoca de la rewwsScHtkn 33 qji eel TifiarAomin {-). 
JS 3E. CornpoeA de la revwxication 33 qui est r&umiomAre (.•-]. 

37. jj-BCH-189 ess entiellemem anus la farmB cTun teom*re nptiquo unique. 

38. P-BCH-1B9 m i^B darw la rwendicalion 37, dane lequel I'leom&re est rinanrtiomfere (+). 

39. ^BCM-ias «el que darw la revendicalion 87, danE lequel ITEomfere est I'enantlomfere [■). 
40l Cooipo6<dBlbriT»iB : 
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dans laquon* Y ast le f luor. 
41. &-F-cytoBin« «nantiom«riquem8n* enriehio analogue be BCH-189. 
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Figure 1 
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Figure 4 
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^iiiLnJi-^ Claims 



X. .(Amondnd) . A tnechod of preparing a nucleoside 
^ composition comprising predominantly the ^-isomer of the 

nucleoside 2' , 3 ' -dideo3cy-3 ' -thiapyrimidine having the forniula: 





wherein R is selected from the group consisting of 
hydrogen, alkyl, silyl, and acyl ; and 

w.-ierein Y is selected from the group consisting of 
hydrogen, mathyl, chloro,' fluoro, iodo, bromo, alkyl , ' alkenyl , 
alkynyl, hydroxyalkyl , carboxyalkyi, thioalkyl, selenoalkyl, 
phenyl, cycloalkyl, cycloalkenyl, chioaryl, and selenoaryl, 

comprising the step otk Ctu^litu^ ^, i~ OXA'^Uie LtUf- "iu^ 




vherein R' is an acyl group and R is an oxygen- 
protecting group. 
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wich a silylated pyrimidine base in the presence of 
SnCl., whereiji the silylated pyrimidine base has the formula: 

N 

whftrein X is selected from the group consisting of era - 
^Ji^k^ r.ilyloxy and tri- ^l' L a t rt silylamino; 

whorein Y is selected from the group consisting of 
hydrogen, me'-hyl. chloro. fluoro, iodo, .brcrfio, alJeyl. alkenyl , 
^Ikynyl, hydrcxyalkyl , carboxyalkyl , thioalkyl, selenoalkyl , 
Phenyl, cycloalkyl, cycloalkenyl , thioaryl , and selenoaryl ; 

wherein Z is a cri-substituted silyl group having the 

formula: a 

. r 

wherein R,, Rj, and Rj Independently selected from 
alkyl possessing 5 carbon atoms or less and phenyl. 

2. -fAwefV^*'*^ The method of claim 1, wherein [R]^ the 
oxygen-protecting group^ is selected from the group consisting of 
alkyl, silvl, and acyl . 

- - ■ - -^ lic ' iuift LLu uilyl -^ — = 
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pyrimidine base has the formula: 
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wherein X is selected frjja^e group consisting of 
trialkysilyloxy and crialkylsil^j^mino ,- 

wherein Y is sel^«r^d from the group consisting of 
hydrogen, methyl, chlo;;*<^luoro , iodo, bromo. alkyl . alkenyl, 
alkynyl, )>ydroxyaUs^ carbcxyalkyl , thioalkyl, selenoalkyl, 
phenyl. cvcloa>*?^. cycloalkenyl, thioaryl, and selenoaryl; and 



-2- 
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3. The method of Claim 1, wherein /teh* 
pyrimidi.ne base has the formula: y/^ 

X >^ 

whert:in X is selected the group consisting 

of trialkyi.ilyloxy and tpCalkylsilylamino ; 

whertiin Y is se<t^ted from the group consisting 
of hydrogen, methjrfT^ chloro, fluoro, iodo,' bromo, 
alkyl, alki;n>a/<^lkynyl, hydroxyalkyl , carboxyalkyl , 
thioalkylj,>^lenoalkyl, phenyl, cycloalkyl, 
cycloa>>fenvl, thioaryl, and selenoaryl; and 
■^■.■>ioL«si^ Z is a trialkylsilyl group. 

X". The method of Claim 1, wherein the nucleoside 
has the formula: 

N 



whei^ein Y is selected from the group consisting 
of hydrogt:n, halo, alkyl, alkenyl, alkynyl, 
hydroxyal):yl, carboxyalkyl , thioalkyl, selenoalkyl, 
phenyl, cycloalkyl, .cycloalkenyl, thioaryl, and 
selenoary i. 



/f. The method of Cliim 1, wherein the nucleoside 
has the formula: 




3. The method of Claim 1, wherein 
pyrimidine base has the forroula: 

X >^ 

vherilin X is selected fi^iii the group consisting 
of tr ialky!.ilyio>:y and tjj^falkylsilylaiuino ; 

wher':in Y is sei^cted from the group consisting 
of hydrogen, inethjrf!^ chloro, fluoro, iodo,' bromo, 
alJcyl, alkc.nyO/f^lkynyl, hydroxyalkyl , carboscyalkyl , 
thioalkylj.^'^lenoalkyl , phenyl, cycloalkyl, 
cycloa>*?envl, thioaryl, and selenoaryl; and 
■ ^^■l i ouai^ Z is a trialkylsilyl group. 

X". The method of Claiin 1, wherein the nucleoside 
has the fcrmuLa: 



whei-ein V is selected from the group consisting 
of hydrogt:n, halo, alkyl, alkenyl, alkynyl, 
hydroxyal>:yl, carboxyalkyl , thioalkyl, selenoalkyl, 
pheny] , cycloalkyl cycloaikenyl , thioaryl, and 
seienoary i . 



/!>. The method of Cl.-iir 1, wherein the nucleoside 
has the formula: 




